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A B S T R A C T
Background: Supracondylar fracture of the humerus is the most common elbow injury that requires reduction and immobilization in the proper position to union. There are a few reports regarding the position of the forearm immobilization on elbow cosmetic outcome.
Objectives: This study aimed to compare two modes of the forearm, supination and pronation in elbow deformity incidence after closed reduction and casting of this fracture.
Patients and Methods: This prospective and descriptive study was carried out on children with supracondylar fracture of the humerus treated with closed reduction and cast immobilization in one of the two modes of either supination or pronation for a period of three weeks. Twenty-nine patients were immobilized in supination and 35 in pronation. Follow-up lasted for 8 months. Re-displacement was defined as the criteria and subsequent deformities of the elbow in patients, were assessed by clinical and radiographic examination.
Results: A total of 64 patients, 50 boys and 14 girls, with the mean age of 4.8 years (3.1 to 8.5 years) participated. All fractures were closed and of the extension type. Forty-five cases had Gartland type II and 19 had type III fracture. Deformity of the elbow had occurred in seven cases (10.94%). Four cases of cubitus varus (CA 5 º - 16º) were observed in the supination group, of these, three patients had type III and one other had a type II fracture. In the pronation group, two cases of cubitus varus (CA 6 º - 14º) and one case of cubitus valgus (CA 17º) were observed, with type III initial fracture in all 3 cases.
Conclusions: In regard to elbow malunion deformity, no obvious difference was observed between the two methods of supination and pronation in the closed treatment of supracondylar humerus fracture. However, as cubitus varus and valgus had occurred in both groups with unstable type III fractures, to prevent this complication, operative fixation is advised rather than closed reduction and position of the forearm immobilization.
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Please cite this paper as:Marashi Nejad SA, Mehdi Nasab SA, Baianfar M. Effect of Supination Versus Pronation in the Non-Operative Treatment of Pediatric Supracondylar Humerus Fractures. Arch Trauma Res. 2013; 2 (1): 26-9. DOI: 10.5812/atr.10570
Copyright © 2013, Kashan University of Medical Sciences; Published by KowsarThis is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which per-mits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Treatment of Supracondylar Fracture Marashi Nejad SA et al.
27Arch Trauma Res. 2013;2(1)
1. BackgroundSupracondylar fracture of the humerus is the most common pediatric elbow injury in the first decade of life that occurs after falling with an outstretched arm. These fractures have two types, extension and flexion and 97 to 98% of cases are of the extension type, in which the distal humerus has a posterior displacement with a medial or lateral tilt. According to Gartland classification, this frac-ture is divided into 3 groups: 1) little or no displacement, 2) partial displacement with posterior periosteum intact and 3) total displacement (1-4). There are various modali-ties for the treatment of these fractures including closed reduction and casting, percutaneous pinning and open reduction and internal fixation. Closed reduction and casting in displaced supracondylar humerus fractures has been used with good results if performed within early hours of injury, preferably under general anesthe-sia and fluoroscop C-Arm. Re-reduction of fracture can be done within the first two weeks of fracture (5). The initial action in cases with displaced supracondylar fractures is closed reduction and immobilization using a splint or cast, with or without internal fixation. There has been concern about the forearm position of immobilization after closed reduction and also which mode, supination or pronation is more suitable to keep reduction and pre-vent further displacement. The choice is decided based on the medial or lateral displacement of distal humerus fracture and intact periosteum on each side. Abraham et al. described periosteum changes in the stability of the fracture and demonstrated that if the angle of fracture site is less than 40° and it is possible to flex the elbow more than 90° without radial artery pulse compromi-sation, then the fracture will be stable (6). Iqtedar et al. reported that for type III fractures, closed reduction and immobilization of the elbow in extension and supina-tion was a safe method to preserve vascular status of the limb as well as maintaining the position of the reduction (5). In spite of the choice between the two modes, supina-tion appears to be more comfortable for children.
2. ObjectivesThis study was conducted considering the prevalence of elbow deformity in patients who can be managed by closed treatment based on the position of supination or pronation for immobilization of the extremity.
3. Patients and MethodsThis prospective descriptive and cross-sectional study was conducted from 2006 to 2009 in Imam Khomaini and Razi hospitals in Ahvaz, Iran. Inclusion criteria were supracondylar humerus fracture in pediatrics that could be treated with closed reduction and cast immobiliza-tion. Exclusion criteria were the following: open fracture, fractures that required surgery for any other reason such as, vascular damage, multiple fractures, floating elbow, 
inability to gain acceptable reduction and re-displace-ment during cast immobilization or failing to attend fol-low-ups. Closed reduction was performed in the plaster emergency room or operating theater under anesthesia. The upper arm was held by an assistant in the supine po-sition and longitudinal traction was applied on the fore-arm, then manipulation and reduction of postero medial or postero lateral displacement of the distal fragment was done. To control reduction, C-arm fluoroscopy or por-table radiography was used. The elbow was flexed up to the point where radial pulse was still palpable. After close reduction, plaster cast was applied to the forearm in su-pination in the first and pronation in the second group. Radiographic monitoring was performed every week for three weeks. If an unacceptable displacement that needs surgery was observed within seven to ten days, the pa-tient was excluded from the study. Union was confirmed by observing callus tissue, fading fracture line, and lack of pain. After three weeks, plaster splint was removed, ac-tive motion was allowed and physiotherapy was advised. Clinical and radiographic examinations for the elbow’s appearance, humeral-ulnar or carrying angle (CA) were performed. This study was approved by the Ethics com-mittee of our university and an informed consent was taken from the parents of the children. All the patients were followed up for 8 months. Analysis of statistical data was performed initially by preparing a cod-sheet from the data collected, and entering in the SPSS-software ver-sion 13. For comparisons of qualitative statistics Exact Fisher and Chi-square tests were performed and for quan-titative statistics, t-test was used. P ≤ 0.05 were regarded significant.
4. ResultsSixty-four patients participated in the study (50 boys and 14 girls) with the mean age of 4.8 years in both groups (3.1 - 8.5 years). A total of 38 patients had fractures on the left and 26 on the right elbow. There was no significant difference between the two groups with regard to the av-erage age at the time of fracture and side of involvement (P > 0.05), but with respect to gender, difference was sig-nificant (P = 0.035). Twenty-nine fractures were immo-bilized in supination and the 35 other in pronation. The number of patients and other details according to Gart-land classification are presented in Table 1. In the supina-tion group, 4 cases of cubitus varus (CA 5º - 16º, mean = 12º) were observed. One patient had anterior angulation about 14 deg and loss of 25 deg in elbow flexion. In the pronation group, there were 2 cases of cubitus varus (CA 6º - 14º deg, mean = 11º) and 1 case of cubitus valgus (CA 17°) compared with a contralateral healthy elbow. Out of the 7 cases with an elbow with malunion deformity, 6 cases (85.8%) had type III and 1 case (14.2%) had type II fractures with a significant difference P = 0.006 (Table 2).
Treatment of Supracondylar FractureMarashi Nejad SA et al.
Arch Trauma Res. 2013;2(1)28
Table 1. Patients’ Details According to the Position of Forearm Supination and Pronation of Casting
Variable Pronation 
No. (n=29)
Supination 
No. (n=35)
GenderMale 23 27Female 6 8
Affected sideRight 11 15Left 18 20
Mean age, y 4.3 4.6
Table 2. Results in Both Groups of Patients
Variable Pronation, 
No. (n =29)
Supination, 
No. (n = 35)
Type of fracture (Gartland 
classification)II 21 24III 8 11
Cubitus varusType II 0 1Type III 2 3
Cubitus valgusType II 0 0Type III 1 0
There was no significant difference between the two groups with regard to the incidence of elbow deformity as a malunion complication P > 0.05. Regarding the type of deformity, 6 cases of cubitus varus and one case of cu-bitus valgus were observed that showed significant dif-ferences P = 0.035. Volkmann's ischemic contracture did not occur in any type II or III fractures. One patient had an ulnar nerve and 1 other had a median nerve injury after cast removal. Both of them had type III fracture and had recovered after four months.
5. DiscussionStudies on the biomechanics of supracondylar humer-us fractures indicate that the extension type with pos-terior or posteromedial displacement of the distal frag-ment is the most common type. In this case, the medial periosteum remains intact and under tension (4, 7, 8). It acts like a hinge, and with the forearm in pronation, this hinge stiffens, which helps to preserve the reduction. This is an important point by which the fracture is treat-ed with closed reduction. The most common deformity of this fracture is cubitus varus with a risk of 9% to 58% in closed fractures (4). Reynolds reported this deformity in up to 14% (9), and Pirone et al. reported this incidence in 7.9% of 101 patients who were treated with plaster splint, 
and 1.9% in 105 patients with percutaneous pin fixation (10). Shoaib reported better results with plaster splint in type II fractures than in type III (11) which agree with the results of our study. Since in recent years, surgery has been used more frequently for displaced supracondylar fractures, deformity of the elbow is less observed (12). A cubitus varus malunion, usually affects the appearance of the elbow, but not its function, except where joint instability or damage to ulnar nerve occurs (13). Given that there is a normal valgus angle in the elbow which is the carrying angle, cubitus valgus deformity has a more acceptable appearance, but may lead to delayed ulnar nerve palsy (14). In this study, a total of six cases of cubi-tus varus and one case of cubitus valgus with carrying angle of 17° were observed, and these appeared to be due to impaired epiphysis growth, mal-union, or gradual dis-placement during cast immobilization when the elbow swelling subside. However, the exact cause was not iden-tified. In the past, it was thought that elbow deformity may be caused by osteonecrosis of the medial trochlea or impaired epiphysis growth of distal humerus. How-ever, this belief is no longer accepted, and mal-union is thought to be the real cause, and asymmetric develop-ment is blamed to a less degree. We think that the defor-mity occurred gradually and we could observe it when the patients had a complete bony union and were able to have more extension. Therefore, attention to the quality of the reduction and appropriate fixation or open reduc-tion with pinning is of crucial importance in avoiding varus and valgus deviations, particularly in unstable type III fractures. Given that elbow deformity in both supina-tion and pronation after closed reduction of supracondy-lar humerus fracture was the same, it seems that the type of position does not cause deformity. In fact, it is the frac-ture type and reduction quality that are important. De-formity of the elbow occurred in type III fractures, which are unstable, and out of seven patients, six cases (85.8%) had type III fractures. Varus and valgus deformity in the elbow does not correct spontaneously and in cases with severe cosmetic deformity, malfunction of the elbow or tardy ulnar nerve palsy, a corrective supracondylar os-teotomy will be required. So it is important to handle type III fractures with special care and strict follow-ups, when non operative treatment has been used. Percutane-ous pin or open reduction and internal fixation may be considered as a more appropriate method for this frac-ture to prevent elbow deformity (14). One of the limita-tions of our study was applying this treatment for type III unstable fractures, in which re-displacement may oc-cur during the first few weeks of treatment. Despite an acceptable initial reduction, this may lead to malunion of the fracture in the final stages of union. Another limi-tation was that the study was performed in a short term follow up. Because deformity may have some remodeling potentials and even worsen with time, a retrospective long-term follow-up is advised. In conclusion, After non 
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operative treatment of the pediatric supracondylar frac-tures, cubitus varus was a more frequent complication than cubitus valgus. Cubitus varus was observed more frequently in patients who were treated with forearm in supination, while cubitus valgus was seen after prona-tion, although this difference was not significant. Both of these complications were seen after type II and III frac-tures which are unstable.
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